ADDITIONAL METHODOLOGICAL INFORMATION

Treatment of field sites
To assess site and treatment differences, a complete randomized block design including three blocks consisting of six 6 m 2 treatment plots were installed at each site. Each 6 m 2 treatment plot was placed in the centre of a 30 m wide ROW and was separated by a minimum of 50 m to eliminate the risk of influencing adjacent plots. Two herbicides commonly used along Arsenal Powerline treatments and was added to application solutions at rate of 0.25%. Tree species higher than 1.5 m were cut close to ground surface (~25 cm) prior to spraying and were removed from the plot area. For the cut stump treatment, all vegetation was cut at 20-30 cm above ground surface and herbicides were applied to the cut surfaces with a paint brush.
Maximum rates specified on the manufacturers label were used for the cut stump application.
Solutions consisting of 19% Garlon XRT (143.5 g triclopyr L -1 canola oil) and 9.4% Arsenal Powerline (22.6 g imazapyr L -1 DI water), respectively, were applied. The point injection treatment consisted of cutting target species to the cambium and injecting a small volume of herbicide using a 20 mL syringe. Solution concentrations were the same as for the cut stump treatment.
Collection and treatment of soils for toxicity testing
Untreated soils were collected from three to five locations at each of the five sites. Each collection site was cleared of vegetation and coarse woody debris prior to sampling. Only the organic layer was sampled for the laboratory toxicity tests since the invertebrates selected for the toxicity study prefer this layer (Princz et al. 2012) . Furthermore, it is expected that the majority of the herbicide residues will remain in the upper soil horizon (Stephenson et al., 1990; Johnson et al., 2000; Newton et al., 2008; Douglass et al., 2016) . After collection, soils were air dried, sieved to 2 mm, homogenized, and stored at room temperature. 
Model fitting for dissipation
Triclopyr residues in soil and imazapyr residues in Salix glauca were fit using a 3-parameter biphasic model:
where C t is the herbicide concentration in soil at time t, C 0 is the herbicide concentration at time 0, k is the dissipation rate constant and X 0 is the concentration of the persistent fraction (Langdon et al., 2011) .
The three parameter biphasic model was also used to determine the time it took residues to dissipate by 50% (DT 50 BIPHASIC ) and 90% (DT 90 BIPHASIC ) of the initial concentration within the first phase, also referred to as the mobile phase (Langdon et al., 2011; Szmigielski et al., 2012) .
Dissipation values could not be determined for the second phase as it identifies the magnitude of the persistent phase (Langdon et al., 2012) .
Imazapyr residues in soil and triclopyr residues in Salix glauca were fit using a first order kinetic model:
where C t is the herbicide concentration in soil at time t, C 0 is the herbicide concentration at time 0 and k is the dissipation rate constant (Langdon et al., 2011) . After, applying the natural logarithm to both sides of this equation, least squares regression is used to estimate the dissipation constant, k (Wang et al., 2005) . The dissipation rate constant was then used to determine the time it takes to dissipate by 50% of the initial concentration (DT 50 ) and 90% of the initial concentration (DT 90 ). Dissipation models plotted using SigmaPlot 10.0.
Dose response model fitting
Dose response models generated using a three-parameter Weibull function apart from two triclopyr endpoints. Enchytraeid, E. crypticus, reproduction in the LS soil and F. candida survival in the HJ2 soil, which were modelled with a three-parameter log-logistic and threeparameter log-normal functions, respectively. Outliers were assessed visually with six outliers identified that were subsequently verified with a Grubb's outlier test. One additional point, from the CAR triclopyr F. candida test, was removed due to a convergence failure. The model coefficients and associated p-values were assessed for each model. Lack of fit was assessed using the 'modelFit' function in the 'drc' package in R, which compares the dose-response model to a general one-way ANOVA using an F-test. (p-value>0.05 indicates acceptable fit).
Models with a poor fit (p<0.05) were visually assessed to determine if fit (within the 95% confidence intervals) was adequate. The 28-day lethal concentrations causing 10% or 25% (28-d LC 10 ) and 25% (28-d LC 25 ) mortality (survival endpoint) and the effective concentration for a 10% (28-d EC 10 ) and 25% (28-d EC 25 ) decrease in juvenile production (reproduction endpoint), along with the 95% confidence intervals, were determined using the 'ED' function in the 'drc' package for dose response modeling. Dose-response modeling was conducted using the 'drc' package in R software (version 3.2.4) (Ritz et al., 2005 (Ritz et al., , 2015 R Core Team, 2016) .
Toxic Exposure Ratios
The TER calculation (S. 
The European Union uses a critical trigger value of 10 or below for acute/short term studies 0.44 ± 0.10 6.1 0.81 ± 0.003 13 ± 0.51 7.0 ± 0.10 31 ± 3.1 31 ± 3.1 12 ± 1.1 Eutric Brunisol LS 0.37 ± 0.08 13 0.89 ± 0.012 20 ± 0.93 5.4 ± 0.06 37 ± 2.2 37 ± 2.2 4.7 ± 0.14 Eutric Brunisol † Soil properties calculated using bulk soil collected for the toxicity testing. ‡ Soil properties calculated using a composite of pre-treatment soil collected prior to the field dissipation study. § Determined using The Canadian System of Soil Classification (Soil Classification Working Group, 1998).
Supplemental Table S3 . Nominal and measured concentrations for dose levels used to test the toxicity of triclopyr to Enchytreaus crypticus, Folsomia candida and Oppia nitens. Sample ID's including rep 1, rep 2 and rep 3 were dosed and analyzed in triplicate to assess consistency of dosing. The symbol † was used to identify concentrations that were not consistent with adjacent dose levels and were omitted as a result. Dose levels that were omitted were estimated using adjacent dose levels. Ellsworth and Reynolds (2006) are based on wet weight of vegetation and a body weight of 1.35 kg. Values are expressed based on dry weight by assuming 98% water content in the leaves of S. glauca. ¶ Toxicological Reference Values for triclopyr are based on the LD 50 determined for female rats (acute) and the NOEL (5 mg kg bw -1 day -1 ) from a 2-generation reproduction toxicity study in rats with a safety factor of 100 (chronic) (USEPA, 1998); Toxicological Reference Value for imazapyr are a 0.5 level of concern with a safety factor of 100 (acute) (USEPA,2006) and a NOEL (253 mg kg bw -1 day -1 ) from 24 month chronic/carcinogenicity study in rats with a safety factor of 100 (Health Canada, 2016) . Note TRVs specific to ruminants were not available in the literature. 
